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The Geological Science Field Trip program is designed to acquaint 
Illinois residents with the landscape, the rock and mineral resources, and 
the geological processes that have led to their origin. With this program, 
we hope to stimulate a general interest in the geology of Illinois and a 
greater appreciation of the state's vast mineral resources and their impor-
tance to the over-all economy. 
We encourage you to ask the tour leaders any questions that may 
occur to you during the trip. Discussion often clarifies points that 
otherwise would remain confused to many of the participants. We also invite 
your written comments upon the conduct of the trips so that we might improve 
them as much as possible. 
Additional copies .of this guide leaflet, as well as itineraries 
for field trips that have been held in the past, may be obtained free of 
charge by writing to the Illinois State Geological Survey. The itinerary 
maps for each field trip can be purchased for 10 cents each. 
Several of the stops along this itinerary are located on private 
property whose owners have graciously given us permission to visit their 
lands. Please obey the instructions of your trip leaders and conduct 
yourselves in a manner that will show respect for the property owners' 
cooperation. Please do not litter, or climb on fences, and leave all gates 
as found, so that we may be welcome to return on future field trips. These 
simple rules of courtesy also apply to public property as well. For the 
convenience of those persons who may use this itinerary at some future 
time, the names and addresses of every private property owner are listed 
for the respective stops on a page at the back of this guide leaflet. 
Whenever possible, always attempt to obtain permission when visiting 
private property. 
We hope that you enjoy today's field trip and will attend others 
in the future. 
THE STAFF 
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ILLINOIS StATE GEOLOGICAL SURVEY 
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KNOXVILLE GEOLOGICAL SCIENCE FIELD TRIP 
INTRODUCTION 
Deposits of earth materials from two different geologic ages can be seen 
at the surface in the Knoxville field trip area. Thin deposits of loose earth 
materials (such as clay, silt, and gravel) cover the whole area. This glacial "drift" 
was left by glaciers that repeatedly advanced into Illinois during the Pleistocene 
Epoch which perhaps began about 1,200,000 years ago. Several glaciers flowed across 
the field trip area and deposited layers of sandy, pebbly clay, called "till." Melt-
water from glaciers spread their deposits of sand and gravel "outwash" across the 
area. During the glaciations, winds blowing "silt" (powder-sized rock particles) 
off the outwash in the valleys now occupied by the Illinois and Mississippi Rivers · 
blanketed the area with "loess" (say "luss"), which is now preserved on the uplands. 
The modern soils are developed on the loess. 
Layers (or "beds") of sandstone, shale, and coal lie at or near the surface 
of the field trip area and are exposed in many places in stream banks and roadcuts. 
These sedimentary rocks accumulated in a shallow sea and in bordering deltas and 
swampy lowlands during the later part of the Pennsylvanian Period, which began about 
310 million years ago and lasted about 40 million years. The route map shows the 
extent of the thicker coal beds and several figures illustrate the relations and 
characteristics of these beds in the Knoxville area. (A more general discussion of 
Pleistocene and Pennsylvanian geology in Illinois can be found in two articles at the 
back of this leaflet.) 
The field trip area is on the upland that carries the drainage divide 
between the Illinois and Mississippi Rivers. Glaciers of the first three Pleistocene 
glacial stages have advanced across the area, and the Illinoian Stage glaciers that 
covered it last filled in and smoothed the bedrock terrain to form a till plain. 
However, extensive erosion has occurred during the long time that has passed since 
that glaciation; its position on the divide and its height above the large rivers 
have contributed to the extensive erosion. Now only remnants of the till plain 
persist as flat uplands, fringed by many steep-sided valleys. Illinoian glaciers 
advancing from the northeast blocked streams flowing toward the Illinois Valley and 
diverted them southwestward thus creating the valley that now contains the course of 
the Spoon River in Knox County. 
The mineral and rock commodities now obtained from the Knoxville area are 
clay (from shale), coal, limestone, and water. 
PLEISTOCENE GEOLOGY 
Loess 
The surface of Knox County and the field trip area is covered with a 
blanket of very fine-grained, silty material called "loess." In localities where 
the loess blanket has not been thinned or removed by erosion, it thickens northeast-
ward across the county, from an average of about 9 feet in the field trip area to 
about 15 feet in the northeast corner of the county. The loess accumulated during 
the Wisconsinan, the fourth glacial stage, as ice of that stage advanced across the 
state and melted back. Glaciers characteristically grind an 'abundance of rock 
"flour," and the loess deposits were formed when winds blew this dust and silt off 
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the bare floodplains of the glacial rivers that occupied parts of the present 
Illinois and Mississippi River Valleys. 
The lower few feet of the loess in this area was deposited during the 
first Wisconsinan glacial substage, the Altonian, between about 75,000 and 28,000 
years ago. This layer is called the Roxana Silt. The upper and thicker part of 
the loess was deposited during th~ second Wisconsinan glacial substage, the Wood-
fordian, between about 22,000 and 12,500 years ago. This layer is called the 
Peoria Loess here and wherever else it is found outside the region that actually 
was covered by the Woodfordian glacier. 
Drift 
Under the loess, and covering the Paleozoic rock layers, is a drift sheet 
containing layers of outwash and till. The drift is more than 100 feet thick in the 
buried bedrock valley that extends southwest th.rough Galesburg. On the route map 
the valley is outlined by the deep embayment of the outcrop line of the Colchester 
(No. 2) Coal Member. However, the average thickness of the drift in the field trip 
area is less than 50 feet. 
Most of the drift sheet in Knox County was deposited by glaciers of the 
Illinoian, or third, glacial stage. Earlier glaciers had moved southeastward across 
the county from central Canada during the Nebraskan and Kansan, the first and second 
glacial stages. Deposits left by these glaciers have been found in the counties 
south and east of here, but no occurrences of Nebraskan drift and only a few inci-
dences of Kansan drift are now known in Knox County. Stream erosion cut away much 
of the older drift relatively soon after it was deposited, and glaciers moving over 
it later buried or removed most of what was left. 
Glaciers of the first two Illinoian substages reached this part of Knox 
County. The roadcut near Cornfield College School (Stop 8) contains two different 
Illinoian tills that can be identified by their distinctive mineral and particle 
compositions. The glaciers that deposited these tills moved from the Hudson_Bay 
region in Canada, flowing southwestward into Knox County through the basin that now 
contains Lake Michigan. These glacial advances were during the Liman and Monican 
Substages. The third Illinoian advance during the Jubileean Substage entered 
eastern Knox County, but there is no evidence that it reached . the area west of 
Spoon River. 
Thin outwash sands and gravels are commonly reported above or below 
Illinoian till layers. 
A warmer interglacial stage followed each glaciation, with the result 
that weather and living things transformed the uppermost zones of the last depos-
ited drift sheet into soil. In the Knoxville area, cuts made in the land surface 
by erosion and excavations reveal the different-colored bands of the modern soil 
zones developing under the land surface in the top of the loess. Some wells and 
excavations in the flat uplands expose soil zones in the top of Illinoian drift, 
buried under the loess layer ... · Such zones are called "Sangamon Soil" and were 
t developed in the Illinoian drift during the interglacial period that followed the 
Illinoian glaciation. The···sangamon Soil was buried by loess when the Wisconsinan 
glaciations began. · 
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Paleozoic Deposits 
The drift is underlain by layers of sedimentary rocks--chiefly beds of 
limestone, dolomit~, shale, and sandstone--having a total thickness ranging from 
about 4000 to 4400 feet. The sediments that made these beds accumulated during the 
Paleozoic Era, the interval of geologic time that began about 550 million years ago 
and ended about 270 million years ago. The Paleozoic layers rest on Precambrian 
granites and similar igneous rocks, which are about 4200 feet below the surface at 
Knoxville. 
Figure 1 illustrates the relative positions of the sedimentary beds and 
the igneous basement rocks. It shows the igneous rocks form a shallow bowl, or 
"basin," which ~ontains the sedimentary beds. The greatest thickness of sedimen-
tary beds is in the deepest part of the basin. The structure is called the Illinois 
Basin, and figure 2 shows its outline and the outlines of the domes and ridges 
formed by crustal warping since Precambrian time. 
100 Miles 
Fig. 1 - North-south cross section through Illinois showing 
the Paleozoic strata in the Illinois Basin. 
For a long time 
before the Paleozoic, the 
Precambrian granites were 
exposed above sea level, 
but at the beginning of the 
Paleozoic Era the Earth's 
crust under Illinois grad-
ually sagged until shallow 
seas covered the whole 
region shown by the cross 
section (fig. 1). Through-
out the Paleozoic--inter-
mittently, slowly, and at 
different rates--the Illi-
nois Basin sagged, and 
thick layers of sediments 
accumulated in it. Gener-
ally speaking, mud and sand 
washed from the land into 
the nearshore parts of seas 
to make layers of shale and 
sandstone. Lime sediments 
largely derived from the shells and skeletons of sea animals accumulated offshore to 
make limestones. The Ozark Dome and the Cincinnati Arch,(fig. 2) -also were usually 
covered by seas. However, these areas sank more slowly than the basin and at times 
were even gently warped up; therefore, the Paleozoic strata generally thin toward 
and over these structures. 
The Knoxville area is at the northwestern margin of the Illinois Basin 
and · the sedimentary beds here dip very gently southeastward into the basin. The 
deepest part of the Illinois Basin is filled with more than 13,000 feet of sedimen-
tary layers, about three times the thickness of the sedimentary layers here. 
The oldest sedimentary rocks exposed at the surface in Knox County are 
the beds of cherty limestones quarried in the Cedar Creek Valley in the extreme 
southwestern corner of the county. These thick limestone beds are the Keokuk and 
Burlington Limestones of Mississippian age, usually referred to in this region as 
Fig. 2 - l~p showing locations of 
(1) the Wisconsin Arch, (2) the 
Illinois Basin, (3) the axis of 
the La Salle Anticlinal Belt, (4) 
the Ozark Dome, and (5) the Cin-
cinnati Arch. (Arrows point down 
slope on th~. structure.) 
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one unit, the Keokuk-Burlington Limestone. The 
Keokuk-Burlington thins northward and is not found 
north of Galesburg. 
The Mississippian rocks are overlain by 
Pennsylvanian layers, which are alternating 
sequences of sandstone, shale, coal, and limestone. 
The thickness of the Pennsylvanian deposits varies 
--the deposits thin westward and thicken eastward, 
but also thin over the hills and thicken over the 
valleys of the buried surface of the Mississippian 
rocks. More than 350 feet of Pennsylvanian rocks 
has been penetrated by borings in the county, but 
the average is much less. In Knox County four 
thick coal members--the Rock Island (No. 1), Col-
chester (No.2), Springfield (No.5), and Herrin 
(No. 6)--occur regularly in a vertical interval of 
about 300 feet. As all but the Rock Island appear 
at the surface of the county and all are often 
penetrated by wells and borings, these coal beds 
have been important resources to the county since 
its settlement. 
PHYSIOGRAPHY 
The Galesburg Plain 
The map, "Physiographic Divisions of 
Illinois" (at the back of this leaflet), shows the state divided into districts. 
Each district contains landforms that have the same general shape and origin and 
most districts have landform boundaries. Knox County is located in the physio-
graphic division called the Galesburg Plain. 
The Galesburg Plain, like some other physiographic divisions in the 
state, is surfaced with Illinoian drift. It closely resembles the Springfield 
Plain to the south, but is somewhat more dissected by drainage and is separated 
from it by the Illinois River Valley. Both divisions are till plains--that is, 
fairly level, smooth land surfaces formed where glaciers deposited drift in sheets 
rather than ridges. Only a few ridged drift, or moraine, features occur in the 
Galesburg Plain. 
In Knox County, the flat till plain surfaces are best seen along the 
west side of the county--north, west, and south of Galesburg--on the upland that 
divides the Spoon River drainage on the east from the Mississippi River drainage 
on the west. 
The Development of Surface Features in the Knoxville Area 
The present land surface has been developed as a consequence of (1) the 
pre-glacial erosion and weathering of bedrock, (2) the deposition of drift and . 
glacial diversion of streams, and (3) the erosion and weathering of the land sur-
face after glaciation. 
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Before the Pleistocene glaciers reached the field trip area, the· region 
was, as it is now, a low upland forming a drainage divide, with streams draining 
eastward and westward off it. Low hills and shallow valleys were cut into it. 
During several of the glaciations, the glaciers and glacial meltwaters 
deposited layers of drift, and wind blew loess over the area. The accumulations 
of these materials largely filled in the low areas and buried the old terrain. 
Several buried valleys extending westward from Galesburg and Lake Bracken are 
shown on the route map by long embayments in the Colchester (No. 2) Coal outcrop 
line. Many of these once-buried valleys have been wholly or partially re-excavated 
by later drainage. 
The Spoon River in Knox County is an example of a stream that was dis-
placed by glaciation. The last glaciers to enter this area were the Illinoian 
glaciers, which flowed through the Michigan Basin and moved westward across this 
region. When they reached Knox County, the glaciers blocked and buried the valleys 
of streams that had flowed eastward off this upland into the Illinois Valley . near 
Peoria and Chillicothe. Water diverted from the blocked valleys seems to have 
drained along the glacier fronts southward into the head of the pre-glacial Spoon 
River and by the end of the Illinoian glaciation had cut the present Upper Spoon 
River Valley across Knox County. (The source of this discussion is Illinois State 
Geological Survey Bulletin 73 by Leland Horberg.) The Upper Spoon River cuts 
southwestward across the east-trending pre-glacial stream valley. Court Creek and 
Spoon River from Dahinda eastward (see the route map) flow through a valley evi-
dently cut by a single pre-glacial stream that flowed eastward into the Illinois 
Valley near Chillicothe. ~e Spoon River Valley south of Dahinda now occupies the 
valley cut during the glacial diversion. 
MINERAL PRODUCTION *· 
In 1970 the total value of minerals produced in Illinois was $716,300,000. 
Knox County produced 2.01% of that amount--$14,406,710--and ranked 18th among the 
102 Illinois counties. The mineral commodities produced in Knox County are coal, 
clay products, and stone. 
Coal - The Midland Coal Company's Mecca Mine, the strip mine near 
Victoria in the Herrin (No. 6) Coal, produced 1,675,974 tons of coal in 1970. The 
estimated value of the coal is $8,246,000 (computing the average mine value for 
Illinois coal that year as $4.92 per ton). The county ranks 14th among counties in 
coal production. 
The Illinois State Department of Mines and Minerals reports that in the 
8-9 years from 1882 through 1970 Knox County has produced about 55 million tons of 
coal. Almost all of it was obtained from shaft, slope, and strip mines in four 
different coal beds (the Rock Island, Colchester, Springfield, and Herrin Coals). 
In 1963 1,583 million tons of coal was estimated to be present in Knox 
County as "strippable coal reserves," that is, coal in beds at least 18 inches 
thick at depths 150 feet or less below the surface.** However, this preliminary 
estimate includes areas of coal under municipalities, roads, and other structures 
that could not actually be recovered by strip mining. 
* Reported in ISGS Illinois Minerals Note 48 and Circular 469. 
** Reported in ISGS Circular 348. 
- 6 -
Clay Products - Knox County ranks fourth among Illinois counties in , 
production of clay products. Face brick is currently made by the Galesburg Brick 
Company, which mines the Purington Shale Member above the Colchester Coal in its 
pits north of Knoxville. Vitreous china plumbing fixtures are manufactured with 
imported clays at Abingdon by the Briggs Division of Celotex Corporation. Bricks 
have been made in the county since the time of settlement •. 
Stone, Common Sand, and Gravel - Limestone is quarried for agstone and 
roadbase stone in the quarry of the Abingdon Rock Company, near the southwest 
corner of the county. The limestone is from thick beds of the Keokuk-Burlington 
Limestone of Mississippian age. Thin Pennsylvanian limestone and sandstone beds 
were quarried in the county during the settlement period to obtain building stone. 
No sand or gravel production was listed for Knox County in 1970. Thick, 
accessible deposits are hard to find, and the several abandoned pits noted on the 
route map evidently worked small deposits. 
~- Almost all public water supplies in Knox County are obtained 
from wells into Mississippian and older Paleozoic limestones and sandstones. 
Water-bearing sand and gravel deposits in the drift are occasionally found but 
gen·erally furnish only small supplies. 
0.0 o.o 
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ITINERARY 
Line up on south Ontario St~eet along the west side of the high school, 
facing north. TURN LEFT (west) onto east Main Street (U.S. Route 150). 
0.25 0.25 CAUTION: business district. Continue ahead (west). 
0.15 
0.3 
0.4 
0.4 
0.7 
1.1 
Town square. To the right, from east to west, are the original John G. 
Sanburn long-c.abin store, the "Old Courthouse" of Knox County, and the 
Hall of Records. They all are part of the Knox County Museum. The 
Hall of Records is used by the Knoxville Public Library. Continue 
ahead (west). 
TURN RIGHT (north) on Henderson Road at sign pointing to I~74. Con-
tinue ahead (north) for one block and then bear left (northwest). 
CAUTION: railroad crossing. Continue ahead (northwest). 
0.55 1.65 I-74 interchange. Continue ahead (northwest). 
1.05 2.7 To the right is the clay pit of the Galesburg Brick Company. Beneath 
a cover of glacial drift, the Purington Shale Member of the ·Pennsyl-
vanian Carbondale Formation is exposed. · This member ·marks the ·· top of 
the Liverpool Cycloth~m (fig. 3 .and attached Pennsylvanian Appendix). 
The shale is light to m~dium gray, we~l 1 l~minated; · smooth, and contains 
scattered discoidal ironstone concretions (1 w·x +8") that contain a 
pelecypod faun:a (see attached fossil plates). ·.L~cally the upper part 
of the member becomes sandy a~d unfit for use in brick and ·tile. · The 
Purington usu~lly is 35 to 45 feet thick . in western ·Illinois, but 
occasiona~ly may reach 50 feet. This locality is the "type · sec-tion" 
of the Prirington Shale--that is~ the shale is most typicaliy developed 
here and is accessible for future reference. It was studi~d and · 
described in detail from this locality. The Purington Paving Brick 
Company, located a short distance to the ·north, had ·op·ened this pit, 
and "Purington" was chosen as the geographic name. of·. the . shaLe. ' . 
0.1 2.8 East Galesburg village limits; continue ahead (northwest) . .. 
0.2 3.0 Roadcut exposure to the left shows Pleistocene glacial materials and 
the Purington Shale. The cut is badly ~lumped, and small terraces and 
flow features have developed. A few small trees have· curved trunks, 
indicating that slumping has occurred at several times in the pa~t. 
Slumping has resulted from abnormally high rainfall, which saturated 
the unconsolidated glacial materials. Groundwater percolating dowrl-
ward through the glacial debris moves laterally when it encounters the 
underlying, relatively impervious Purington Shale. The shale surface 
becomes wet and slick, and the unconsolidated materials slide toward 
the unstable slope produced by the roadcut. 
0.1 3.1 To the right is the aband~ned Purington Paving Brick Company plant. 
0.1 3.2 Cross bridge. CAUTION: unguarded railroad crossing. Continue ahead 
(northwest). 
0.05 3.25 CAUTION: two-track, guarded, Santa Fe Railroad crossing. Continue 
ahead (north and northwest) on State Street through East Galesburgo 
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0.4 3.65 STOP. T-road from left. Continue ahead (north~est). 
0.25 3.9 CAUTION·: crossroad. Continue ahead (northwest) on gravel. 
0.85 4.75 CAUTION: · crossroad. TURN HARD RIGHT (east). 
0.35 5.1 Stop 1. Vie:w of Illinoian till plalir,. and two fow glacial hills in the 
distance to the north .. (N edge exte~nd~d NE~ NE~ NE\ Sec. 7, T. 11 N., 
R. 2 E., ·Galesburg 15' Quadrangle)~ 
Stop 1 is on the upland that forms the drainage divide between the Missis-
sippi and Illinois Rivers. To the east and north is a view acro_ss the slightly 
undulating surface: ·o·f the till pla'in ·left '''by the :last Illinoian glacier to enter the 
area. The flatness· of the till plain is thought to indicate portions of the glacier 
that deposited the surface drift rrstagnated"--that is, after· moving into the area, 
it stopped and melte·d without movt"ng again, leaving a blanket' of ·drift rather than 
ridges of drift. In addition, slopewash has tended to fill in the undrained sags 
in the till plain and level it further. 
The low mounds on the ·skyline to . the _north and northeast are the end of 
the Oneida Moraine, a broad, low ridge th~t ·c~n be traced from this point northward 
about 15 miles to Nekoma in Henry County. · Such ridges of drift--called end moraines 
--accumulate along a glacier front where the ice is melting as fast as it flows to 
the front: the front of the flowing ice remains stationary ~bile the debris carried 
in the ice piles up along it.· The top of the higher mound to the northeast is only 
about 55 feet higher than the elevation at this stop. Along its length, the Oneida 
Moraine is only 20 to 30 feet high. 
A farm well drilled to a depth of 34· feet on the mound to the northeast 
(SW corner of Section 28) penetrated 18 feet of loess, · 12 feet of material that may 
have been till, and finished in 4 feet o~ sand. 
0.0 5.1 Leav~: Stop 1. Continue ahead · (east) on blacktop. 
1.9 7.0 . T-road. TURN LEFT (north). 
0.95 7.95 T-road. TURN RIGHT (east). 
1.1 9.05 Ahead and slightly to the right (east-southeast). is another low knoll 
similar to but smaller than t~os~ noted at Stop~· . 
0.1 9.15 T-road intersection. Curve left ·(north) and then right in 1/4 mile. 
0.45 9.6 T-road intersection. Curve left (north). 
1.5 11.1 CAUTION: descend west valley wall of North Creek. 
0.35 11.45 Cross North Creek. 
1.15 12.6 Ahead and slightly to the righ; are several low. ridges resulting from 
strip mining for coal~ 
0.85 13.45 Immedi~tely to the right is an area of strip-mine spoil piles. For the 
next 1 3/4 mi.les the itinerary passes . through an area that has been 
strip mined on both sides of the road. Notice the difference in water 
level between the various ponds in the area. 
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9. 
10. 
II. 
12. 
13. 
14. 
15. 
16. 
Shale- dark gray, slightly fossiliferous. 
Limestone- dark brownish gray, limonitic, 
lenticular, contains impressions of pelecy-
pods (as below) on bedding surfaces. 
"Dunbarella shale" - dark gray, fairly well-
bedded, fossiliferous: Dunbarel Ia, Aviculo-
pecten, Li ngu I a • 
"PelecypE>d I imestone"- dark brownish gray, 
argillaceous, fossiliferous: pelecypods, 
ostracods, _Lingula, Orbiculoidia. 
"Mesolobus shale" - dark gray, calcitic, 
slightly fossiliferous, contains Mesolobus 
at base. 
"Gray septarian limestone"- medium blue gray, 
nodular structure but forms nearly continu-
ous bed, contains a thin shale parting, upper 
4" very impure, fossiliferous: Marginifera, 
Cornuspira, Ammodiscus. 
Shale - dark gray, becomes I ighter in color 
upward, calcitic, thin-bedded, a few crinoid 
ossicles noted in upper part; contains two 
discontinuous limestone beds which are med-
ium gray, dense, conchoidal fracture; slight-
ly fossiliferous particularly near the base, 
contains pelecypod fragments, Ammodiscus and 
some crinoidal debris. 
"Cr'inoidal limestone"- medium gray, medium-
grained, impure, abundant crinoidal debris. 
Sha I e - . b I ack, "s I aty," hard, middle portion 
contains smal I phosphatic nodules giving 
pimple structure. 
Shale - medium dark gray, soft, poorly lami-
nated, burrowed, fossiliferous. 
Shale- light gray, soft, fairly well lami-
nated, slightly fossi I iferous. 
Coal - exposed at river level during low 
water. 
Fig. 4 - Columnar section, cutbank on Spoon River at Wolf Covered Bridge, ISGS Guidebook 
Series 8, 1970. 
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0.75 14.2 Notice the large blocks of the Brerton Limestone Member (Pennsylvanian) 
across the fence to the right. 
0.25 14.45 Stop 2. Mined-out area of Peabody Coal Company's Little John Mine 
(NWt NEt NWt Sec. 33, T. 12 N., R. 3 E., Maquon 15 1 Quadrangle). 
The Little John Mine operated in -. the Herrin (No. 6) Coal Member of the 
Carbondale Formation from January 1936 through April 1960. The mine tipple, or 
cleaning and processing plant, was located a little over 3 miles east-southeast from 
this stop. Strata belonging to this upper formation of the ·Kewanee Group (fig. 3) 
are the youngest Pennsylvanian bedrock members found on this field trip. Bedrock 
exposures are difficult to find because flooding of the end cut has covered the 
strata. Thi-s coal was designated "No. 6" by Worthen (1870, p. 3) from exposures 
about 28 miles to the southeast in Fulton County. In 1912, the name "Herrin" was 
applied to this coal for the town in Williamson County, in southern Illinois, near 
where it was extensively mined. 
The Herrin Coal is the most extensively mined coal in our state and is 
characterized by several blue-gray clay partings one-fourth to three inches thick. 
The thickest parting, the "blue band," is -2 to 3 inches · thick and occurs 2 1/2 feet 
below the top of the coal. The blue band is one of the most persistent marker beds 
in the Pennsylvanian of the Midcontinent Region and readily identifies the Herrin 
Coal. It frequently is found even when the coal is absent. Although the coal ranges 
from less than 2 feet to 5 feet 10 inches thick elsewhere, here it averages about 
3 1/2 feet thick. It is now being mined a few miles to the northeast near Victoria. 
The coal is overlain by up to 2 1/2 feet of gray shale, 1 1/2 to 2 feet of 
Brereton Limestone, overlying shale, and Pleistocene deposits. Overburden (the earth 
material occurring above a coal) in this vicinity is less than 50 feet thick. The 
Herrin Coal occurs approximately 50 feet above the Springfield (No. 5) Coal Member 
in this area. 
An examination of the mined-out areas shows that various reclamation 
practices have been utilized. In some cases, spoil piles have not been flattened 
along their crests at all and trees and grasses cover the piles in varying densities. 
Adjacent to some of these areas, recreation facilities have been installed. One 
area, about a mile to the southeast, has been built ·up with cottages, some of which 
appear to be small, year-round homes. Other spoil piles have been partially flat-
tened along their ridge crests and the whole area seeded with grasses for grazing 
purposes. 
Notice that the levels of the lakes and ponds in this region are not at 
the same elevation. This indicates that the spoil is relatively impervious and 
groundwater does not move readily from one pond to another. 
This area has been considered as a possible site· for a county landfill. 
Since (1) groundwater does not appear to move readily from the area, (2) material 
for covering the refuse is easily available, and (3) the relatively unclaimed land 
here has a low value, it would seem to be a good landfill site. However, it is not 
close to most parts of the county, especially not to Galesburg, which is the largest 
urban contributor of refuse. 
0.0 14.45 Leave Stop 2. · Continue ahead (east). 
0.2 14.65 STOP: crossroad. TURN RIGHT (south). 
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0.5 15.15 T-road from left. Access to Manson Heights recreational development. 
Continue ahead (south). 
0.45 15.6 Cross Sugar Creek. 
0.15 15.75 Notice the tremendous amount of slumping in the -roadcut to the right. 
0 ~ 7 5 16.5 · T-road from left. Entrance to Oak Run Recreational Area. Continue 
·ahead (south). 
1.2 17.7 
0.0 17. 7. 
Cross bridge an_d stop. DO NOT park on bridge. 
Stop 3. Expos,ure of Springfield ·(No. 5) Coal Member· ·and ·associated 
strata in ditch on east side of road and in cutbank on south side of 
creek (NW~ NW~ NE~ Sec. 16, T. 11 N., R". 3 E., Maquon 15 1 Quadrangle). 
The outcrop is locate~ east of the road on the south side -of the stream. 
A bed of ~he Springfield (No. 5) Coal about ·2 feet thick crops out in the road ditch 
and the creek bank~ The Springfield Coal is the most extensively mined coal in the 
region that comprises Illinois, Indiana, Kentucky, and Missouri. In this part of 
Illinois the Springfield Coal thins northward and thickens southward. It is gener-
ally less than 18. inches. thick north of . here in Knox County and wedges out in Henry 
County. Southward it thickens to .5 feet in Fulton County and to more than 6 feet 
near Springfie~d and Decatur. Thick Springfield Coal close to the surface provided 
the incentive to begin strip mining in Fulton County in 1924 and has sustained the 
strip mines since. In Knox County, · the Springfield Coal has been strip mined in 
an area a few miles southeast of Maqu~n. It was ~nt;:ered by many shaft and slope 
mines along Haw Creek so~thwest of ~noxville. 
Above the coal in this outcrop is 2 feet of black, fissile shale overlain 
by several feet of gray shale. Under the coal (in descending order -to the creek} 
is 4 feet of gray shale, a bed of limy ironstone concr~tions, about 10 feet of gray 
sh~le, a iO-inch layer of olive-gray clay with black shale streaks ·(representing 
the Summum Coal), and 4 feet of underclay. 
0.0 17~7 Leave Stop 3. Continue ahead (south) .. 
0.15 17 ~85 T-road from right. TURN RIGHT (west). 
0.95 18.8 T-road from right. TURN RIGHT (north). 
0.1 18.9 T-road from left. TURN LEFT (west). 
0.65 19.55 CAUTION: begin descent of North Creek valley. 
0.4 19.95 Cross North Creek. Notice how small the stream is compared to the 
width and depth of the valley·. 
0.1 20.05 To the left, note the erosion and slump that has taken place along the 
fence line (erosion from the fence posts down slope). The fence is 
beginning to lean outward across the ditch. 
0.3 20.35 T-road from left. JOG RIGH~, and- continue ahfrad . (west). 
1.2 21.55 T-road from left. TURN LEFT (west). 
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0.65 22.2 CAUTION: steep descent -into valley of Middle ~reek. 
0.2 22.4 CAUTION: narrow bridge. 
0.05 22.45 The north-facing slope to the left across the field has become denuded 
of vegetation • . Heavy rains caused considerable erosion and gullying of 
the slope. Slumping of the saturated, · unstable slope has formed bare 
scarps above small terraces (terracettes), especially along the east 
and west sides of the largest gully. 
1.6 24.05 CAUTION: narrow culvert. The barn lot to the right contains many 
cobbles and small bo.ulders tha.t have been eroded out of the drift. 
· o.8 24.85 T-road from left. TURN LEFT · (south). 
0.8 25.65 In the pasture to the left, near the pond, are several yellow-brown, 
rusty blocks of conglomeratic limestone, the Covel Conglomerate Member 
of the Carbondale Formation. Although a maximum thickness of ·about 1 
foot has been noted elsewhere, the Covel is about 10 inches thick here. 
Willman (1940) presented a detailed description of the unit and its 
areal distribution. (The light colored blocks in the pasture near the 
road did not come from this small quarry.) 
It appears likely that this -is the site of the old ·quarry that furnished 
stone ·for the foundation of the Old Courthouse in Knoxville. This stone 
also was used in the construction of the cell block of Knox County's 
Old Jail, located just northwest of the Hall . of Records and the Old 
Courthouse. Many of the blocks of stone used must have been an exces-
sive load for the wagons that were used to transport them the 2 1/4 
miles to town. 
0.3 25.95 Crossroad. TURN LEFT (east) just north of the Santa Fe Railroad 
crossing. 
0.3 26.25 The black shale debris on both sides of the road is from the gob piles 
of the shaft mine into the Rock Island (No. 1) Coal Member a short 
distance to the east. 
0.05 26.3 The concrete abutments on both sid~s of the ·road were for the hoist 
and loading facilities of the now abandoned Galesburg Mining Company's 
No. 1 Mine. This shaft mine hoisted the Rock .Island (ND. 1) Coal, the 
lowest named member of the Spoon Formation, 106 feet to the surface. 
The coal averaged 52 inches thick. The route map shows the approximate 
mined-out area of the Rock Island Coal in this vicinity. The mine 
operated - from 1926 through 1937 and produced nearly 2 3/4 million tons 
of coal. 
The Rock Island Coal is not a continuously occurring widespread coal, 
but occurs in lenticular, elongated, discontinuous bodies that appear 
to have been formed in shallow stream valleys. 
1.05 21.35 To the left is a pit from which Pleistocene fill material~as removed. · 
0.15 27 .• 5 CAUTION: T-road intersection. ·Turn RIGHT (south). 
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0.05 27.55 CAUTION: unguarded Santa Fe Railroad crossing. Just beyond the cross-
ing, park briefly and view the hillside north of the railroad and west 
of the road where two homes are located. Material excavated from the 
b~sement at the new home site to the west has been dumped over the brow 
of the small knoll, producing an ·unstable slope. Saturation of this 
material by rainfall has caused it to slump and flow down slope. 
Pressure from the added new material at the top of the slope and its 
high water content has bulged the underlying grass-covered lower slope 
outward ?nd caused it to creep and slide across the ~ower, flat-lying 
area away from the toe of the slope. Continue ahead (south}" and cross 
Court Creek. 
0.1 27.65 Note the slumping on both sides of the roadcut. 
0.45 28.1 
0.3 28.4 
0.2 28.6 
T-road intersection. TURN LEFT (east) . . · 
View to right of abandoned shaft and head frame of Knoxville Mining 
Company's No. 1 Mine. 
Y-intersection. BEAR RIGHT (south) and cross narrow bridge. 
0.15 28.75 This shaft mine also produced the Rock Island (No. 1) Coal, which 
occurred at a depth of 170 feet. The coal is a channel deposit varying 
f_rom 1~ to 68 inches thick and averaging 52 inches. The mine operated 
from 1929 through 1946, but production figures are not now available. 
0.75 29.5 
0.5 30.0 
This mine site is suffering from the same fate as many abandoned mines 
elsewhere. It has become a repository for discarded autos and other 
cast-off junk from our civilization. 
STOP. Intersection with u.s. Route 150 and I-74 interchange. 
Continue ahead straight (south) on 150 west. 
CAUTION: Burlington Northern Railroad crossing. 
0.05 30.05 Junction of routes 150 and 97. TURN RIGHT (west) on 150. 
1.0 31.05 Enter Knoxville. 
0.6 31.65 CAUTION: business district. C~ntinue ahead (west). 
0.2 31.85 TURN RIGHT (north) on west side of public square and Old Courthouse. 
Continue north on Market Street past Old Jail. 
0.2 32.05 CAUTION: Burlington Northern Railroad crossing. Continue north. 
0.15 32.2 Turn right (east) on· 'east Douglas Street. 
0.05 32.25 Stop 4. Lunch, Knoxville town park. 
Across t~e street, on the north side of the park, is St. Mary's Chapel. 
It is the only building remaining of St. Mary's School, a girls' school that closed 
in 1932. A few blocks south of the park is the Knoxville City Square. Several 
buildings are preserved there that were constructed during the settlement period in 
the county. Some of these buildings are open to the public, but not on a year-around 
basis. 
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The Knox County Board of Supervisors has published an excellent directory 
to historic and recreational sites in Knox County. A copy of this illustrated 
brochure, "Historic Knox County io the Land of Lincoln," is available upon request 
from. ·.the . Knox County Highway Department (Box 159, Knoxville, .IL 61448). 
0.0 32.25 Leqve Stop 4. Continue ahead (east). 
0.1 32.35 STOP. Hebard Street. TURN RIGHT (south). ~ 
0.15 32.5 CAUTION: Burlington Northern Railroad crossing; · continue ahead (south). 
0.15 32.65 TURN LE-FT (east) on east North Street. 
0 .15' 32.8 STOP. Continue ahead (east). 
0.1 32.9 TURN RIGHT (south) on Orange Street. 
0.05 32.95 STOP. TURN LEFT (east) on Main Street (U.s. Route 150). 
0.45 33.4 Leave Knoxville. 
1.0 34.4 STOP. Junction with Illinois Route 97. TURN RIGHT (south) on Route 
0.35 34.75 CAUTION: crossroad. TURN LEFT (southeast) at sign. -
0.95 35.7 · CAUTION: unguarded Burlington Northern Railroad crossing. Continue 
ahead (southeast). 
0.8 36.5 Note the flatness of the Illinoian till plain in this area. 
97. 
3.45 39.95 STOP. Crossroad. Continue ahead (southeast) toward Wolf Covered Bridge ~ 
2.6 42.55 T-road from left. CURVE LEFT (east). 
0.45 43.0 CAUTION: descend hill. CURVE LEFT (east) and cross one-lane Wolf 
Covered Bridge across Spoon River. 
0.15 43.15 Stop 5. Exposure of part of the Liverpool Cyclothem at Wolf Covered 
Bridge crossing of Spoon River (W~ NWt NEt Sec. 13, T. 10 N., R. 3 E., 
Maquon 15 1 Quadrangle). NOTE: Please DO NOT ruin the exposure by 
digging ~arge holes to collect fossils--save a few for future g~nera- . 
tions. This exposure will remain excellent and useful only with your 
cooperation. 
This is one of the better natural exposures of part of the Liverpool Cyclo-
them, especially the units of the Oak Grove Limestone Member, in western Illinois. 
The columnar section (fig. 4) describes the materials of the outcrop. The Colchester 
Coal is exposed below the bridge only during ·periods of low water level in the Spoon 
River. The black Mecca Quarry Shale Member is normally exposed at water level and 
rises slightly toward the bridge so that 2 feet or so of the underlying gray Francis 
Creek Shale Member can be studied. Although not present here, concretions from the 
Francis Creek Shale in northern Illinois contain the well preserved Mazon Creek flora 
and fauna. Wanless recognized 14 different units 'in ' the Oak GrovE;! Limestone Member 
at its type section south of here in Fulton County; the major units are present here. 
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.The_ Colchester (No. 2)" Coal exposed here is probably the most widespread 
coal in the United States, having been identified in Indiana, Kentucky, Missouri, 
Oklahoma, ·and _I~w·a. That · the Colchester Coal i:s· one of the most extensive in Illinois 
is· shown b'y the· "Geologic Map of Illinois," which is enclosed at' the back of this 
leaflet. The line on the map between the P1 and the P2 patterns traces the coal's long outcrop. The extent of the Colchester Coal, its persistent thickness (usually 
little more or little less than 30 inches), and its occurrence at the l~vel of drain-
age where erosion exposes it to discovery--all of these factors made the coal an 
important resource in the 19th century. Along the western side of the state par~i­
cularly, innumerable sma_ll mines once produced the Colchester Coa_l to provide fuel 
· for homes and small industries. Its use diminished as strip mine production in the 
thicker coals increased and as other fuels replaced coal for domestic uses. However, 
in terms of total coal reserves in Illinois, the Colchester ranks third among the . 
principal coals, and as the reserves of the thicker coals dwindle, it assumes greater 
importance. 
0.0 43.15 Leave Stop 5. Continue ahead (east). 
0.45 43.6 T~road intersection. TURN RIGHT (south). 
0.75 44.35 To the right in the distance is a pile of large glacial boulder erratics 
fr~m: a_n .. adjacent gravel .pi.t. Continu.e ahead (south). 
0.1 44.45 Crossroad. TURN RIGHT (west). 
0.2 44.65 View of gravel pit to right across creek. Continue ahead (west). 
0.05 44.7 Abandoned gravel pit to left. Continue ahead (west). 
0.15 44.85 CAUTION: narrow culvert. 
0.45 45.3 CAUTION: JOG LEFT across narrow bridge and then RIGHT. 
0.2 45.5 CAUTION: cross narrow bridge over Spoon River. 
1.95 47.45 The roadcut to the left contains fragments of the Oak Grove Limestone. 
The Colchester (No. 2) Coal is exposed along the draw to the south. 
0.4 47.85 T-road from right. TURN RIGHT (north). 
1.05 48.9 STOP. T-road intersection. ·· TURN LEFT (west). 
1.55 50.45 Village of Gilson . 
0.25 50.7 
0.5 '51.2 
. CAUTION: unguarded Burlington Northern Railroad crossing. Continue 
ahead (west). 
STOP: intersection with Illinois Route 97. Continue ahead (west). 
0.45 51.65 T-road. from left. TURN LEFT (south)-. 
0. 6 52.25 Notice the s lu.mping a long the ditch to the let't and the effects on the 
fence line aboye $t. 
0.2 52.45 CAUTION: narrow bridge. 
0.15 52.6 
0.7 53.3 
1.0 54.3 
0.5 54.8 
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Notice slumping to the left and the development of terracettes in the 
upper portion of the bank. 
CAUTION: crossroad. TURN RIGHT (north). 
CAUTION: narrow bridge. 
T-road intersection. TURN LEFT (west). 
0.65 55.45 CAUTION: crossroad. Continue ahead. 
0.25 55.7 Roadcut through shale with a thin cover of loess on top. 
0.7 56.4 Note slumping in the roadcut. Ahead and to the left, the brow of the 
hill has slumped and formed a series of stairstep terraces. Downslope 
flow of saturated, unstable earth materials has taken place above a 
water-slickened, unstable shale slope, and the toe of the slope repeat-
edly moves out into the road. Figure 5 illustrates the concepts that 
are applicable here. The displaced fenceline, curved tree trunks, and 
dead trees and shrubs all attest to sporadic movement along _this slope. 
The naked scarps indicate that recent movement has occurred. 
Fig. 5- Schematic drawing of progression of landslide (modified from Fairbridge, 1968, P· 699), 
ISGS Environmental Geology Note 48. 
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0.15 56.55 Stop 6 •. Roadcut exposure of coal from the Carbondale Formation· (N line 
extended NW~ NE~ NW~ Sec. 16, T. 10 N., R. 2 E., Galesburg 15' Quadran-
gle). 
Carbondale strata exposed at this locality include, downward: 
Top covered - Pleistocene slump material 
Shale - yellowish gray • • 2'+ 
Shale - black; weathers medium to dark gray; bony 
and very carbonaceous in lmoJer part, well laminated; 
contains silty to sandy pods the size of marbles and 
interlaminations up to 1/8" thick in the lower 6" 1'2" 
Springfield (No. 5) Coal Member - originally blocky 
but now very weathered; may be bony in part • 2'8" 
Claystone - light gray with abundant iron streaks in 
upper part; plastic underclay type; base covered 9"+ 
From 1923 until late in 1926 the No. 5 Coal was produced by a slope mine 
about 0.2 mile west-southwest of this exposure. The coal was reported to average 36 
inches thick and to dip 1 foot per 100 feet toward both the south and the east, which 
made it difficult for a man to push a full cart of coal from the mine. The mine was 
abandoned because of flooding and a subsequent cave-in. The strata occurring above 
the coal in this exposure are weathered and weak enough that they would pose problems 
in mine roof support. These rocks are more weathered and weaker than the same units 
exposed at Stop 3. 
0.0 56.55 Leave Stop 6. Continue ahead (west). 
0.5 57.05 STOP~ Crossroad. TURN RIGHT (north). 
0.85 57.9 
0.7 58.6 
0.2 58.8 
. 4.5 63.3 
To the right near the bottom of the small valley is an exposure of the 
Pleasantview Sandstone Member. The lower 5 feet is very shaly and 
silty, but the upper 1 1/2 to 2 feet is thicker bedded. Continue ahead 
(north). 
In the roadcut on the right, the thinner bedded portions of the Pleasant-
view Sandstone are exposed. On the left side are disturbed, massive 
blocks of the Pleasantview. 
Continue ahead (northeast). In the lower part of the roadcut to the 
northeast, the Purington Shale is exposed. On the right at the bottom 
of the roadcut, just before the Haw Creek crossing, is a pile of shale 
at what appears to be a former mine dump. The black and gray shales 
come from the roof strata of the Colchester (No. 2) Coal. 
CAUTION: turn around and retrace itinerary to the south. Continue 
ahead (southwest and south) on the blacktop for 6.8 miles • 
The itinerary here is across an irregular surface that has been lowered 
nearly 100 feet below the general upland level of the Illinoian till 
plain by a number of streams that are tributary to Spoon River. This 
area is located near the confluence of Haw and Hermon Creeks and their 
larger tributaries, Pig and Brush Creeks. 
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·0.35 63.65 CAUTION: crossroad, De Long Road. The Colchester (No. 2) Coal is 
exposed on the slope southeast of the intersection. Continue ahead 
(south)e 
1.95 65.6 STOP: T-road. TURN LEFT (east) on Knox County Route 20. 
1.0 66.6 CAUTION: Route 20 curves left. Continue ahead (east). 
0.4 67.0 Cross Hermon Creek. DO NOT PARK on bridge. 
0.05 67.05 Stop 7. Roadcut exposure of Pleistocene deposits (Burnside Section, 
Frye, 1969) (W~ SW\ NW\ Sec. 10, T. 9 N., R. 2 E., Galesburg 15' Quad-
rangle). 
The bank on the west side of the road exposes 5 feet of Wisconsinan loess 
covering about 18 feet of Illinoian drift. Dr. John C. Frye studied the exposure, 
and figure 6 is a rendering of the field notes and sketch he made of it. 
Wind deposited the loess during the advances of the Altonian and Woodford-
ian glaciers. The calcite, dolomite, and clay mineral composition of the drift, 
which was .determined by X-ray diffraction analysis, indicate that it is the Hulick 
Till Member deposited by the second Illinoian glacial advance during the Monican 
Substage. Small circles on the sketch beside the sample numbers (P-6785, etc.) show 
where the samples were taken. · The numbers in parentheses, from left to right, are 
the calcite and dolomite counts and the percentage of the three clay mineral groups. 
The discussion at Stop 8 explains the analytical data more fully. At this point, it 
is sufficient to note that the clay mineral composition of samples P-6783 and P-6782 
are nearly identical to that of samples 7 and 8 (figure 8) at Stop 8, which is a 
little more than a mile to the west. 
Slump has obscured some of the units that Dr. Frye described here in 1969, 
but the upper part of the section, particularly the loess, is still well exposed. 
0.0 67.05' Leave Stop 7. Continue to the top of the hill. 
0.1 67.15 Turn around and retrace itinerary to the north and west. 
Oo55 67.7 T-road from right. Continue ahead (west). 
0.05 67.75 STOP: junction with Knox County Route 20. Continue ahead (west). 
0.95 68.7 STOP: T-road from right. Continue ahead (west) on Knox County 8. 
0.2 68.9 Stop 8·. Roadcut exposure of Pleistocene deposits and Pennsylvanian 
· bedrock strata (SW~ SE\ SEt and SEt SWt SE\ Sec. 5, T. 9 N., R. 2 E., 
Gale~burg 1~ 1 Qua~rangle). 
The cutbanks along the sides of the ro9d display drift and loess overlying 
units of the Spoon and ·carbondale Formations. Figure 7 shows the section along the 
north side of the road. Near the center of the exposure is a small channel which is 
cut in the Pennsylvanian be.ds and filled with drift. Till d.eposited during the first 
Illinoian advance was preserved in the channel and covered by the second Illinoian 
advance. The Pennsylvanian outcrop includes the units between the lower part of the 
Oak Grove Limestone and the underclay below the Wiley Coal Member. 
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Fig. 6 - The Burnside Section, a field note description by John c. Frye, July 24, 1969. 
Note: 
___ ~·Thin but n9~1 Peoria on Roxana, leached surface, 
s·P{ __ ----~1 in top 
~--.~--------------------------------------
1 
Sangarnon Soil, red to red-brown, probably developed ili~ 
6~1 thin till, a few large boulder~ but mostly sand and gravel with 
clay•silt matrix, gr·ading downward to yel:Low-tan-brown at base, all 
leached. 
Sand and gravel, - ----
On east side of road 
cut the entire height 
is in sand and gravel 
with red Sangamon Soil 
at top. 
(Slumped in this end of 
. ut so that continuity 
of the units could 
" not be estab-~ished.) 3 -- 0 p~~~-/17-53-30~ -.__ · fl leached and weathered __:..:__/--- ~ 8 . We a the red zone at top of ·till , rsoil developed - -----~ ~:5.-Q...:-~1-~----- own, clayey, looks like 
in sand and gravel, re~0 trunca ed so~ 
fl --- ' 0 -.....:..: mottles o b ack, vague sug- .zalcareou 
. - "-.. gestion of bedding, tan sand Silt, pebbly ~~ompact till 3r 
at the base, uneven contact and sandy _and (Hulic~~tan ~ 
. brown at top, clay matrix, ·~~ lp /f -P-r8~8~. 0:-66-21} 
at base. This clearly con- may be a till, ~ _ ~(l:-a:l--~6-62-22) 
tains a soil independent of leached, gray-tan, compact, clayey.~ 
the Sangamon soil above but tan sand below, leached, uneven; . ( c~~ 
its relative degree of devel- contains pebbles of coal and shale silt 1' thick ~ 
ment is difficult to assess. - does not have character of a below the till. ~ R~ 
so11 even though weathered. grade 
Samples P-6784, 6783, and 6782 have Hulick Till clay mineral compositions. 
Pleistocene Deposits 
About 90% of Illinois is covered by glacial drift, and drift is probably 
the earth material most heavily and variously used in our state. It supports ~~r 
constructions and supplies much of our water and sand and gravel, it is the growing 
medium for crops, and it is the container for most of our solid-waste materials. As 
time passes more and more people seek to use it, and the question of its capacity to 
sustain our use (and abuse) requires specific answers. A good deal of work is being 
done at the Illinois State Geological Survey to define the boundaries, determine the 
qualities, and discover the resources of the drift· deposits. Figure 8 displays 
information of the kind often developed during these studies. 
First, look at the columns of numbers on the left side of figure 8. A 
·grain-size analysis (columns A and B on the table) is performed by sieving a soil 
sample and measuring the relative quantities of gravel, sand, silt, and clay in it. 
The silt and ~lay separation is determined by hydrometer analysis. An X-ray diffrac-
tion analysis (columns C and D), which determines the relative amounts of clay and 
carbonate minerals in a sample, is made by rotating a sample in an X-ray beam and 
recording the .various intensities of radiation reflected by the different minerals 
in the ' scample during its rotation. The results of these analyses can be used to 
identify the layers of drift deposited by different gla·ciers if: the deposits of each 
glacier prove to have a regionally dis tine tive, rec.ognizable grain-size and mineral 
composition. Such is often the case, because each flowing glacier ground the rock 
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Kellerville Till Member 
Till, . dark yellowish brown •• 2 1 
Till, moderate yellowish 
brown . 4' 
Till, dark grayish brown . 1' 
Till, very dark grayish 
brown . 4' 
covered to bottom of concrete gutter • 
I 
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A M % of gravel in t~tal sample 
B - % of sand, silt, and clay in 
less-than-2mm fraction of 
sample (totals 100%) 
C - Clay mineral analysis (totals 100%) 
EX ~ % expandable clay minerals 
I = % illite 
K+C = %kaolinite and chlorite 
D - Counts/second of calcite and dolomite 
Fig. 8 - Pleistocene deposits filling and covering the bedrock channel at Stop 8. Location of 
section shown by figure 7. Analyses provided by H. D. Glass and J. P. Kempton. 
and earth it picked up into a very homogeneous mixture and because the glaciers that 
flowed into the state came from several different directions and moved over different 
materials. Therefore, in small regions made up of . several counties one can · expect 
that the grain size and mineral composition of a particular till will be consistent. 
- 21 -
The Analyses - At first sight the mass of numbers in the ··figure is confus-
ing, but to begin to understand the tables, one needs only to concentrate on similari-
ties and differences between the ~of numbers. 
For example, note that the gravel-sand-silt-clay percentages of samples 1 
· through 6 are very similar--which is characteristic of a till deposited by one glacier. 
However, sample 3 from the Kellerville Till Member and sample 8 from the Hulick Till 
differ in that the Hulick Till contains more sand. The clay mineral percentages for 
the same samples show the Hulick Till has much more illite than the lower till. 
Next, compare the gravel-sand-silt-clay content of different types of 
material. Compare sample 2 (a sediment deposited by ice) with sample 10 (a sediment 
deposited by water). The way a sediment is moved determines the sizes of the grains 
found in the deposit it makes. 
Color - Figure 8 also describes the earth materials that can be seen at the 
exposure. The "fresh" color of newly deposited till is gray or ,a tone of gray. The 
color of the grayish brown zone at the base of the Kellerville Till (samples 1,' 2, and 
3) indicates that the till in that zone is "fresh," perhaps only a little weathered. 
The color of a till layer is often used to distinguish it from other till deposits, 
but this criterion, like others, must be used cautiously. Above the gray zone the 
color of the Kellerville Till changes. Weathering has changed the color of the till 
deposit to yellowish brown (samples 4, 5, and 6). The term "weathering" includes all 
influences of climate and activities of organisms that cause physical and chemical 
changes in earth materials. In a newly deposited till layer, weathering begins at 
the exposed surface and progresses downward· as air and water seep down and as organ-
isms inhabit the surface zone. Color changes caused by weathering are often conspic -
uous--as they are in the upper parts of the section--because earthy yellcw, brown, and 
red hues are produced by the oxidation ("rusting") of iron-bearing minerals. The 
red colors of the Pearl Formation (samples 10 and 11) indicate the presence of the 
Sangamon Soil. 
Mineral content - The pebbles in the till came from rock exposures that the 
glaciers moved across as they flowed from Canada. Consequently they are a mixture of 
rock types native to this area and rocks from the region generally north and northeast 
of here, extending into Canada. 
Tills in Illinois contain large quantities of the minerals calcite and ·dolo-
mite picked up by the glaciers when they eroded wide belts .of exposed limestones and 
dolomites, which are composed largely of these minerals. Dilute (10%} hydrochloric 
acid dripped down the face of a till exposure fizzes and froths wherever it touches 
these minerals. If the acid causes no reaction, calcite and dolomite have been 
leached out of the till by ground water. Both the acid test and the X-ray diffraction 
analysis indicate that the upper 11 feet of the drift in this section is leached. 
The loss of calcite and dolomite from a till alters the look and feel of the material. 
The X-ray diffraction analyses reveal changes in the clay mineral composi-
tions that are caused by weathering. Compare the clay-mineral analysis of the bottom 
samples in the Kellerville Till with that of sample 6, remembering that when the 
material was deposited it was a fairly homogeneous layer of till. The kaolinite plus 
chlorite (the K + C column) percentages decrease upward because the mineral chlorite 
is rapidly oxidized and converted to expandable clays. 
The percentage of expandable clay minerals (the EX column) also increases 
upward, because, in general, the other clay minerals alter to expandable clay minerals 
as they weather. 
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Pennsylvanian Depssits 
The youngest Pennsylvanian stratum exposed here is the Oak Grove Limestone 
Member of the Carbondale Formation. It is represented by a few small, nodular pieces 
of fossiliferous limestone. The underlying Mecca Quarry Shale, the Francis Creek 
Shale, and the Colchester (No. 2) Coal are well exposed. However, relations below 
the Colchester (No. 2) Coal (the basal member of the Carbondale Formation) are not 
too clear because of slumping and weathering of the exposure. Strata below this coal 
belong to the Spoon Formation. The sandstone that occurs beneath the Colchester Coal 
here may not be the basal unit of the Liverpool Cyclothem. As the exposure is only 
about 1 1/4 miles southeast of the type section of the Abingdon Cyclothem, the s·and-
stone may actually be the Isabel Sandstone Member. Wanless, in his studies of the 
Pennsylvanian of western Illinois, noted that the sandstone beneath the Colchester, 
in many cases, is the Isabel Sandstone. In addition, the 2-inch coal streak beneath 
this sandstone is probably the Greenbush Coal Member, because the Greenbush does .not 
have a basal sandstone in its type area and no sandstone is noted below the streak 
here. A little over 5 feet below this coal is the 17-inch Wiley Coal Member, which 
is a fairly persistent marker ~ed .in the Spoon Formation throughout the Midcontinent 
Region. Generally, however, it is n9t of minable thickness. A little over a tenth 
of a mile south of this exposure, lower strata belonging to the Spoon Forma·tion can 
.be studied, including several thin coals and coaly streaks. 
0.0 68.9 
1.3 70.2 
·1.3 71.5 
0.2 71.7 
Leave Stop 8.and continue ahead (west). 
CAUTION: cros.sroad, Hermon Road. Continue ahead (west). 
CAUTION: guarded Minneapolis and St. Louis Railroad crossing. Continue 
ahead (west). 
Crossroad: TURN RIGHT (north). 
0.15 71.85 CAUTION: unguarded Minneapolis and St. Louis Railroad crossing. 
Continue ahead (north). 
0.35 72.2 Stop 9. Hilltop deposit of gravel (SE~ NE-1; Sec. 2, T. 9 N., R. _ 1 E., 
Galesburg 15' Quadrangle). 
The hill northwest of the entrance to the pasture has a gravel pit in its 
top. Although it is a very prominent feature, the elevation of its original top 
surface was a little more than 780 feet, which is about the general level of the 
Illinoian till plain just south of Galesburg · and only 20 to ~0 feet above the crest 
of the upland extending southeast from nearby Abingdon, along the railroad. The 
bottom of the gravel pit is about 30 feet below the original surface. The following 
section is a composite of observations made in several parts of the pit. 
Original land surface 
Loess, light brown with black modern soil at top; 
grades into drift helow • • 6' 
Drift, bz:ick red, silty and clayey···at top but 
becoming more sandy and gravelly 'downward; top 
part .resembles till but seems weakly stratified 
in places; base covered but seem~ ~o ·grade into 
gravel below • 6' 
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Gravel, light colored, clean, and sandy; acid 
causes carbonate reaction; badly slumped 
and only a few feet seen in place • 
Floor of pit 
. 18'± 
The drift has a Sangamon Soil zone in its top that is covered by the Wis-
consinan loess. The drift and gravel are Illinoian deposits, possibly part of an 
outwash fan that accumulated at the front of a stagnating glacier which stood just 
east of here and confined some of its outwash between its margin and the upland just 
west of the hill. Perhaps it is the Pearl Formation like the outwash in the section 
at Stop 7. 
End of trip. 
PROPERTY OWNERS: 
Stops 1 through 8. Public property. 
Stop 9. Farm owner: Dr. Stroller, Abingdon, IL 61410 
Gravel pit owner/operator: Mr. Dwain Cullinan, Mason City, IL 62664. 
PLEISTOCENE GLACIATIONS IN ILLINOIS 
Origin of the Glaciers 
During the past million years or so, the period of time called the 
Pleistocene Epoch, most of the northern hemisphere above the 50th parallel has 
been repeatedly covered by glacial ice. Ice sheets formed in sub-arctic regions 
four different times and spread outward until they covered the northern parts 
of Europe and North America. In North America the four glaciations, in order 
of occurrence from the oldest to the youngest, are called the Nebraskan, Kansan, 
· Illinoian, and Wisconsinan Stages of the Pleistocene Epoch. The limits and 
times of the ice movement in Illinois are illustrated in the following pages 
by several figures. 
The North American ice sheets developed during periods when the mean 
annual temperature was perhaps 4° to 7° C (7° to 13° F) cooler than it is now 
and winter snows did not completely melt during the summers. Because the cooler 
periods lasted tens of thousands of years, thick masses of snow and ice accumu-
lated to form glaciers. As the ice thickened, the great weight of the ice and 
snow caused them to flow outward at their margins, often for hundreds of miles. 
As the ice sheets expanded, the areas in which snow accumulated probably also 
increased in extent. 
Tongues of ice, called lobes, flowed southward from the Canadian 
centers near Hudson Bay and converged in the central lowland between the Appa-
lachian and Rocky Mountains. There the glaciers made their farthest advances 
to the south. The sketch below shows several centers of flow, the general 
directions of flow from the centers, and the southern extent of glaciation. 
Because Illinois lies entirely in the central lowland, it has been invaded by 
glaciers from every center. 
Effects of Glaciation 
Pleistocene glaciers and the waters melting from them changed the 
landscapes they covered. The glaciers scraped and smeared the landforms they 
overrode, leveling and filling many of the minor 
valleys and even some of the larger ones. Moving 
ice carried colossal amounts of rock and earth, 
for much of what the glaciers wore off the ground 
was kneaded into the moving ice and carried along, 
often for hundreds of miles. 
The continual floods released by melting 
ice entrenched new drainageways, deepened old ones, 
and then partly refilled both with sediments as 
great quantities of rock and earth were carried 
beyond the glacier fronts. According to some 
estimates, the amount of water drawn from the sea 
and changed into ice during a glaciation was 
probably enough to lower sea level more than 300 
feet below present level. Consequently, the 
melting of a continental ice sheet provided a 
tremendous volume of water that eroded and trans-
ported sediments. 
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In most of Illinois, then, glacial and meltwater deposits buried the 
old rock-ribbed, low, hill-and-valley terrain and created the flatter landforms 
of our prairies. The mantle of soil material and the deposits of gravel, sand. 
and clay left by the glaciers over about 90 percent of the state have been of 
incalculable value to Illinois residents. 
Glacial Deposits 
The deposits of earth and rock materials moved by a glacier and 
deposited in the area once covered by the glacier are collectively called 
drift. Drift that is ice-laid is called till. Water-laid drift is called 
outwash. 
Till is deposited when a glacier melts and the rock material it 
carries is dropped. Because this sediment is not moved much by water, a till 
is unsorted, containing particles of different sizes and compositions. It is 
also unstratified (unlayered). A till may contain materials ranging in size 
from microscopic clay particles to large boulders. Most tills in Illinois are 
pebbly clays with only a few boulders. 
Tills may be deposited as end moraines, the arc-shaped ridges that 
pile up along the glacier edges where the flowing ice is melting as fast as it 
moves forward. Till also may be deposited as ground moraines, or till plains, 
which are gently undulating sheets deposited when the ice front melts back, or 
retreats. Deposits of till identify areas once covered by glaciers. North-
eastern Illinois has many alternating ridges and plains, which are the succes-
sion of end moraines and till plains deposited by the Wisconsinan glacier. 
Sorted and stratified sediment deposited by water melting from the 
glacier is called outwash. Outwash is bedded, or layered, because the flow of 
water that deposited it varied in gradient, volume, velocity, and direction. 
As a meltwater stream washes the rock materials along, it sorts them by size-~ 
the fine sands, silts, and clays are carried farther downstream than the coarser 
gravels and cobbles. Typical Pleistocene outwash in Illinois is in multilayered 
beds of clays, silts, sands, and gravels that look much like modern stream 
deposits. 
Outwash deposits are found not only in the area covered by the ice 
field but sometimes far beyond it. Meltwater streams ran off the top of the 
glacier, in crevices in the ice, and under the ice. In some places, the cobble-
gravel-sand filling of the bed of a stream that flowed in the ice is preserved 
as a sinuous ridge called an esker. Cone-shaped mounds of coarse outwash, 
called kames, were formed where meltwater plunged through crevasses in the ice 
or into ponds along the edge of the glacier. 
The finest outwash sediments, the clays and silts, formed bedded 
deposits in the ponds and lakes that filled glacier-dammed stream valleys, the 
sags of the till plains, and some low, moraine-diked till plains. Meltwater 
streams that entered a lake quickly lost speed and almost immediately dropped 
the sands and gravels they carried, forming deltas at the edge of the lake. 
Very fine sand and silts were moved across the lake bottom by wind-generated 
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currents, and the clays, which stayed in suspension longest, slowly settled 
out and accumulated with them. 
Along the ice front; meltwater ran off in innumerable shifting and 
short-lived streams that laid down a broad, flat blanket of outwash that formed 
an outwash plain. Outwash was also carried away from the glacier in valleys 
cut by floods of meltwater. The Mississippi, Illinois, and Ohio Rivers occupy 
valleys that were major ' channels for meltwaters and were greatly widened and 
deepened during times of the greatest meltwater floods. When the floods waned, 
these valleys were partly filled with outwash far beyond the ice margins. Such 
outwash deposits, largely sand and gravel, are known as valley trains. Valley 
trains may be both extensive and thick deposits. For instance, the long valley 
train of the Mississippi Valley is locally as much as 200 feet thick. 
Loess and Soils 
One of the most widespread sediments resulting from glaciation was 
carried not by ice or water but by wind. Loess is the name given to such 
deposits of windblown silt and clay. The silt was blown from the valley trains 
on the floodplains. Most loess deposition occurred in the fall and winter 
seasons when low temperatures caused meltwater floods to abate, exposing the 
surfaces of the valley trains and permitting them to dry out. During Pleisto-
cene time, as now, west winds prevailed, and the loess deposits are thickest 
on the east sides of the source valleys. The loess thins rapidly away from 
the valleys but extends over almost all the state. 
Each Pleistocene glaciation was followed by an interglacial stage 
that began when the climate warmed enough to melt the glaciers and their snow-
fields. During these warmer intervals, when the climate was similar to that 
of today, drift and loess surfaces were exposed to weather and the activities 
of living things. Consequently, over most of the glaciated terrain, soils 
developed on the Pleistocene deposits and altered their composition, color, 
and texture. Such soils were generally destroyed by later glacial advances, 
but those that survive serve as keys to the identity of the beds and are 
evidence of the passage of a long interval of time. 
Glaciation in a Small Illinois Region 
The following diagrams show how a continental ice sheet might have 
looked as it moved across a small region in Illinois. They illustrate how it 
could change the old terrain and create a landscape like the one we live on. 
To visualize how these glaciers looked, geologists study the landforms and 
materials left in the glaciated regions and also the present-day mountain 
glaciers and polar ice caps. 
The block of land in the diagrams is several miles wide and about 10 
miles long. The vertical scale is exaggerated--layers of material are drawn 
thicker and landforms higher than they ought to be so that they can be easily 
seen. 
1. The Region Before Glaciation - Like most of Illinois, the region illustrated is under-
lain by almost flat-lying beds of sedimentary rocks--layers of sandstone ( :,·;":.~· ) , limestone 
( 5:5::::), and shale ( -). Millions of years of erosion have planed down the bedrock (BR), 
creating a terrain of low uplands and shallow valleys. A residual soil weathered from local 
rock debris covers the area but is too thin to be shown in the drawing. The streams illus-
trated here flow westward and the one on the right flows into the other at a point beyond 
the diagram. 
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2. The Glacier Advances Southward - As the glacier (G) spreads out from its snowfield, it 
scours (SC) the soil and rock surface and quarries (Q)--pushes and plucks up--chunks of bed-
rock. 'nlese materials are mixed into the ice and make up the glacier's "load." Where 
roughnesses in the terrain slow or stop flow (P), the ice "current~ slides up over the 
blocked ice on innumerable shear planes (S). Shearing mixes the load very thoroughly. As 
the glacier spreads, long cracks called "crevasses" (C) open parallel to the direction of 
ice flow. The glacier melts as it flows forward, and its meltwater erodes the terrain in 
front of the lee, deepening (D) some old valleys before the ice covers them. Meltwater 
washes away some of the load freed >by melting and deposits it on the outwash plain (OP). 
The advancing glacier overrides its outwash and in places scours much of it up again. The 
glacier may be 5000 or so feet thick , except near its margin. Its ice front advances per-
haps as much as a third of a mile per year. 
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3. The Glacier Deposits an End Moraine - After the glacier advanced across the area, the 
climate warmed and the ice began to melt as fast as it advanced. The ice front (IF) is now 
stationary, or fluctuating in a narrow area, and the glacier is depositing an end moraine. 
As the top of the glacier melts, some of the sediment that was mixed in the ice accumu-
lates on top of the glacier. Same is carried by meltwater onto the sloping ice front (IF) 
and out onto the plain beyond. Some ot the debris slips down the i ce front in a mudflow (PL). 
Meltwater runs through the ice in a crevasse (C). A superglacial stream (SS) drains the top 
of the ice, forming an outwash fan (OF). Moving ice has overridden an immobile part of the 
front on a shear plane (S). All but the •top of a block of ice (B) is buried by outwash (0). 
Sediment from the melted ice of the previous advance (figure 2) was left as a till layer 
(T), part of which forms the till plain (TP). A shallow, marshy lake (L) fills a low place 
in the plain. Although largely filled with drift, the valley (V) remained a low spot in the 
terrain. As soon as its ice cover melted, meltwater drained down the valley, cutting it 
deeper. Later, outwash partly refilled the valley--the outwash deposit is called a valley 
train (VT). Wind blows dust (DT) off the dry floodplain. The dust will form a loess deposit 
when it settles. 
4. The Region after Glaciation - The climate has warmed even more, the whole ice sheet has 
melted, and the glaciation has ended. The end moraine (EM) is a low, broad ridge between the 
outwash plain (OP) and till plains (TP). Run-off from rains cuts stream valleys into its 
slopes. A stream goes through the end moraine along the channel cut by the meltwater that 
ran out of the crevasse in the glacier. 
Slopewash and vegetation are filling the shallow lake. The collapse of outwash into the 
cavity left by the ice block's melting has made a kettle (K). The outwash that filled a 
tunnel draining under the glacier is preserved in an esker (E). The hill of outwash left 
where meltwater dumped sand and gravel into a crevasse or other depression in the glacier or 
at its edge is a kame (KM). A few feet of loess covers the entire area but cannot be shown 
at this scale. 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTON IAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
~ 11,000 
Twocreekan 
1-- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium. 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
. 
Drift, loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
1,200,000 or more 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
(Illinois State Geological Survey, 1973) 
SEQUENCE OF GLACIATIONS AND INTERGLACIAL 
DRAINAGE IN ILLINOIS 
I. 
NEBRASKAN 
inferred glacial limit 
LIMAN 
Qlacial advance 
ALTON IAN 
glacial advance 
AFTON IAN 
major drainage 
MONICAN 
glacial advance 
WOODFORDIAN 
glacial advance 
KANSAN 
inferred glacial limits 
JUBILEEAN 
glacial advance 
WOODFORDIAN 
Valparaiso ice and 
Kankakee Flood 
YARMOUTH IAN 
major drainage 
SANGAMONIAN 
major drainage 
VALDERAN 
drai naQe 
(From Willman and Frye, "Pleistocene Stratigraphy of Illinois," ISGS Bull. 94, 
fig. 5, 1970. ) 
ILLINOIS STATE GEOLOGICAL SURVEY 
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GLACIAL MAP OF ILLINOIS 
H.B. WILLMAN and JOHN 
1970 
Mod if ied from mops by Leverett (1899), 
E.kblow (1959), Leighton and Brophy (1961), 
Wi llmon et ol. (i96n, and others 
EXPLANATION 
HOLOCENE AND WISCONSINAN 
~ Alluvium, sand dunes, 
and gravel terraces 
WISCONSINAN 
~ Lake deposits 
WOODFORDIAN 
IJ1ilit)J~ll~l Moraine 
~ Front of morainic system 
t\ . j Groundmoraine 
ALTONIAN 
[{{~(~ Till plain 
ILLINOIAN 
CIIITIJ Moraine and ridged drift 
D Groundmorain.e 
KANSAN 
~Till plain 
ORIFTLESS 
D 
Modified from Bull. 94 . -pl.2 
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DEPOSITIONAL H!STORY OF THE PENNSYLVANIAN ROCKS 
At the close of the Mississippian Period, about 310 million years ago, 
the Mississippian sea withdrew from the Midcontinent region. A long interval of 
erosion took place early in Pennsylvanian time and removed hundreds of feet of 
the pre-Pennsylvanian strata, completely st~ipping them away and cutting into 
older rocks over large areas of the Midwest. An ancient river system cut deep 
channels into the bedrock surface. Erosion was interrupted by the invasion of 
the Morrowan (early Pennsylvanian) sea. 
Depos1tional conditions in the Illinois Basin during the Pennsylvanian 
Period were somewhat similar to those that existed during Chesterian (late Missis-
sippian) time. A river system flowed southwestward across a swampy lowland, car-
rying mud and sand from highlands in the northeast. A great delta was built out 
into the shallow sea (see paleogeography map on next page). As the lowland stood 
only a few feet above sea level, only slight changes in relative sea level caused 
great shifts in the position of the shoreline. 
Throughout Pennsylvanian time the Illinois Basin continued to subside 
while the delta front shifted owing to worldwide sea level changes, intermittent 
subsidence of the basin, and variations in the amounts of se?iment carried seaward 
from the land. These alternations between marine and nonmarine conditions were 
more frequent than those during pre-Pennsylvanian time, and they produced striking 
lithologic variations in the Pennsylvanian rocks. 
Conditions at various places on the shallow sea floor favored the deposi-
tion of sandstone, limestone, or shale. Sandstone was deposited near the mouths 
of distributary channels. These sands were reworked by waves and spread as thin 
sheets near the shore. The shales were deposited in quiet-water areas--in delta 
bays between distributaries, in lagoons behind barrier bars, and in deeper water 
beyond the nearshore zone of sand deposition. Most sediments now recognized as 
limestones, which are formed from the accumulation of limey parts of plants and 
animals, were laid down in areas where only minor amounts of sand and mud were 
being deposited. Therefore, the areas of sandstone, shale, and limestone deposi-
tion continually changed as the position of the shoreline changed and as the delta 
distributaries extended seaward or shifted their positions laterally along the 
shore. 
Nonmarine sandstones, shales, and limestones were deposited on the deltaic 
lowland bordering the sea. The nonmarine sandstones were deposited in distributary 
channels, in river channels, and on the broad floodplains of the rivers. Some sand 
bodies, 100 or more feet thick, were deposited in channels that cut through many of 
the underlying rock units. The shales were deposited mainly on floodplains. Fresh-
water limestones and some shales were deposited locally in fresh-water lakes and 
swamps. The coals were formed by the accumulation of plant material, usually where 
it grew, beneath the quiet waters of extensive swamps that prevailed for long inter-
vals on the emergent delta lowland. Lush forest vegetation, which thrived in the 
warm, moist Pennsylvanian climate, covered the region. The origin of the underclays 
beneath the coals is not precisely known, but they were probably deposited in the 
swamps as slackwater muds before the formation of the coals. Many underclays con-
tain plant roots and rootlets that appear to be in their original places. The for-
mation of coal marked the end of the nonmarine portion of the depositional cycle, 
for resubmergence of the borderlands by the sea interrupted nonmarine deposition, 
and marine sediments were then laid down over the coal. 
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Paleogeography of Illinois-Indiana region during Pennsylvanian time. The 
diagram shows the Pennsylvanian river delta and the position of the shore-
line and the sea at an instant of time during the Pennsylvanian Period. 
Pennsylvanian Cyclothems 
Because of the extremely varied environmental conditions under which 
they formed, the Pennsylvanian strata exhibit extraordinary variations in thick-
ness and composition, both laterally and vertically. Individual sedimentary units 
are often only a few inches thick and rarely exceed 30 feet thick. Sandstones and 
shales commonly grade laterally into each other, and shales sometimes interfinger 
and grade into limestones and coals. The underclays, coals, black shales, and 
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limestones, however, display remarkable lateral continuity for such thin units 
(usually only a few feet thick). Coal seams have been traced in mines, outcrops, 
and subsurface drill records over areas comprising several states. 
The rapid and frequent changes in depositional environments during 
Pennsylvanian time produced regular or cyclical alternations of sandstone, shale, 
limestone, and coal in response to the shifting front of the delta lowland. Each 
series of alternations, called a cyclothem, consists of several marine and non-
marine rock units that record a complete cycle of marine invasion and retreat. 
Geologists have determined, after extensive studies of the Pennsylvanian strata in 
the M1dwest, that an ideally complete cyclothem consists of 10 sedimentary units. 
The chart on the next page shows the arrangement. Approximately 50 cyclothems 
have been described in the Illinois Basin, but only a few contain all 10 units. 
Usually one or more are missing because conditions of deposition were more varied 
than indicated by the ideal cyclothem. However, the order of units in each cyclo-
them is almost always the same. A typical cyclothem includes a basal sandstone 
overlain by an underclay, coal, black sheety shale, marine limestone, and gray 
marine shale. In general, the sandstone-underclay-coal portion (the lower 5 units) 
of each cyclothem is nonmarine and was deposited on the coastal lowlands from which 
the sea had withdrawn. However, some of the sandstones are entirely or partly 
marine. The units above ·the coal are marine sediments and were deposited when the 
sea advanced over the delta lowland. 
Origin of Coal 
It is generally accepted that the Pennsylvanian coals originated by the 
accumulation of vegetable matter, usually in place, beneath the waters of. exten-
sive, shallow, fresh-to-brackish swamps. They represent the last-formed deposits 
of the nonmarine portions of the cyclothems. The swamps occupied vast areas of 
the deltaic coastal lowland, which bordered the shallow Pennsylvanian sea. A 
luxuriant growth of forest plants, many quite different from the plants of today, 
flourished in the warm Pennsylvanian climate. Today's common deciduous trees were 
not present, and the flowering plants had not yet evolved. Instead, the jungle-
like forests were dominated by giant ancestors of present-day club mosses, horse-
tails, ferns, conifers, and cycads. The undergrowth also was well developed, con-
sisting of many ferns, fernlike plants, and small club-mosses. Most of the plant 
fossils found in the coals and associated sedimentary rocks show no annual growth 
rings, suggesting rapid growth rates and lack of seasonal variations in the climate. 
Many of the Pennsylvanian plants, such as the seed ferns, eventually became extinct. 
Plant debris from the rapidly growing swamp forests--leaves, twigs, 
branches, and logs--accumulated as thick mats of peat on the floors of the swamps. 
Normally, vegetable matter rapidly decays by oxidation, forming water, nitrogen, 
and carbon dioxide. However, the cover of .swamp water, which was probably stag-
nant and low in oxygen, prevented the complete oxidation and decay of the peat 
deposits. 
The periodic invasions of the Pennsylvanian sea across the coastal swamps 
killed the Pennsylvanian forests and initiated marine conditions of deposition. The 
peat deposits were buried by marine sediments. Following burial, the peat deposits 
were gradually transformed into coal by slow chemical and physical changes in which 
pressure (compaction by the enormous weight of overlying sedimentary layers), heat 
(also due tc deep burial), and time were the most important factors. Water and 
volatile substances (nitrogen, hydrogen, and oxygen) were slowly driven off during 
the coalification process, and the peat deposits were changed into coal. 
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Coals have been classified by ranks that are based on the degree of 
coalification. The commonly recognized coals, in order of increasing rank, are 
(1) brown coal or lignite, (2) sub-bituminous, (3) bituminous, (4) semibituminous, 
(5) semianthracite, and (6) anthracite. Each increase in rank is characterized by 
larger amounts of fixed carbon and smaller amounts of oxygen and other volatiles. 
Hardness of coal also increases with increasing rank. All 'Illinois coals are clas-
sified as bituminous. 
Underclays occur beneath most of the coals in Illinois. Because underclays 
are generally unstratified (unlayered), are leached to a bleached appearance, and 
generally contain plant roots, many geologists consider that they represent the 
ancient soils on which the coal-forming plants grew. 
The exact or1g1n of the carbonaceous black shales that occur above many 
coals is uncertain. The black shales probably are deposits formed under restricted 
marine (lagoonal) conditions during the initial part of the invasion cycle, when the 
region was partially closed off from the open sea. In any case, they were deposited 
in ~ quiet-water areas where very fine, iron-rich muds and finely divided plant debris 
were washed in from the land. The high organic content of the black shales is also 
in part due to the carbonaceous remains of plants and animals that lived in the 
.lagoons. Most of the fossils represent planktonic (floating) and nektonic (swim-
ming) forms--not benthonic (bottom dwelling) forms. The depauperate (dwarf) fossil 
forms sometimes found in black shales formerly were thought to have been forms that 
were stunted by toxic conditions in the sulfide-rich, oxygen-deficient waters of the 
lagoons. However, study has shown that the "depauperate" fauna consists mostly of 
normal-size individuals of species that never grew any larger. 
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Shale, gray, sandy at top; contains marine fossils and 
ironstone concretions, especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, laminated; contains large spheroidal 
concretions and marine fossils. 
~Limestone; contains marine fossils. ~~~~~~~ Shale, gray; pyritic nodules and ironstone concretions ~ common at base; plant fossils locally common at base; 
marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray but dark gray at 
top; upper part noncalcareous, lower part calcareous. 
-+~--r--'"'T'"~- Limestone, argillaceous; occurs in nodules or discon-
tinuous beds; usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine grained, micaceous, and siltstone, 
argillaceous; varies from massive to thin bedded; 
usually has an uneven lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from ~'ig. 42, Bulletin No. 66, Geology and Mineral Resources of the Marseilles, 
Ottawa, and Streator Quadrangles, by H. B. Willman and J. Norman Payne) 
TRILOBITES CORALS FUSULINIDS 
Fusulina acme 5x 
Fusulina girtyi 5 x 
Ameura sangamonensis Lophophllidium proliferum I x 
Ditomopyge parvu/us I lf2 x 
CEPHALOPODS 
Pseudorthoceras knoxense I x 
Glaphrites welleri 2;3 x 
BRYOZOANS 
Fenesfrellino mimica 9x 
Fenestrellina modesto lOx 
Fistulipora carbonaria 3 113 x 
tepidodendroides 
Gx 
Metacoceras cornutum 1112 x.' Prismopora triongulata 12lt 
PELECYPODS 
Nucu/o (Nucu/opsis} girtyi I x Astortello concentrico I x 
Edmonio ova to 2 x 
Ounbore/lo kniqhti I Y2 X Cordiomorpho ml ssouriensis 
"Type A" I x 
Cardiomorpho missouriensis 
"Type B" IV2 x 
GASTROPODS 
£uphemites corbonorius I lt2 x 
Trepospiro i/linoisensis I lt2 x 
Dono/dina robusto 8 x 
Noticopsis (Jed rio} ventricose I lt2 x Trepospiro sphoeruloto I x 
Kniqhtites montfortionus 2 x Globrocingulum (Giobrocingulum} groyvillense 3x 
BRACHIOPODS 
• 
Wellerella tetrahedra 11;2 x 
Juresania nebrascensis 
Oerbya crass a I x Composite orgenfia I x 
Neosp irifer camera/us I x 
Chonetes granulifer I lt2 x Mesolobus meso lobus vor. evompygus 2 x Morginifero splendens I x 
Crurithyris plonoconvexo 2 x L inoprodu.ctus "cora" l x 
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